Introduction
Polymyalgia Rheumatica (PMR) is a common disease characterized by an old age onset, severe morning stiffness and inflammatory involvement of pelvic and scapular girdles with pain. It is associated with elevation of Erythrocyte Sedimentation Rate (ESR) and C Reactive Protein (CRP) but not of Creatine Phosphokinase (CPK) or Lactic Dehydrogenase (LDH) [1] . Differential diagnosis may be challenging, and it should be distinguished from other inflammatory conditions, mainly late onset of Rheumatoid Arthritis (RA). Moreover, a possible association of PMR with fever, malaise, peripheral arthritis, Remitting Symmetric Seronegative Synovitis with Pitting Edema (RS3PE) and Giant Cell Arteritis (GCA) should be mentioned [1] .
Currently, lung function in PMR has not been adequately studied: in a first study, five out of 26 patients showed PMR and GCA with restrictive disease or Interstitial Lung Disease (ILD). Considering this association, the authors supposed that GCA could be the causative agent rather than PMR [2] . Besides, a recent retrospective study demonstrated high prevalence of ILD, especially with ground glass opacities (GGOs), in PMR patients despite the association with RA [3] . Unfortunately, in this work, the exclusion criteria for other concomitant inflammatory diseases were not clearly reported.
The aim of this work is to describe our experience with a group of patients with a diagnosis of PMR who were referred to our center due to respiratory symptoms, revealing an associated ILD, in order to highlight a possible association and discuss a potential explanation.
Material and methods
We considered retrospectively all patients with a diagnosis of PMR referred to our center between January 2017 and May 2018.
From the first visit, patients' data were systematically collected in our database.
The initial diagnosis of PMR was controlled by rheumatologists (GS, DS, FP, NDP) and discussed by our Multidisciplinary Team (MDT), composed also by pulmonologists (SET, AV, MP, CV) and a radiologist (SP). During MDT for each patient was evaluated the possibility of an alternative diagnosis able to explain ILD, the assessment of its severity as well as its management.
The new proposed criteria of Dasgupta B. et al. demonstrated better performance in discriminating PMR from other inflammatory diseases; for this reason they were used instead to the previous one to verify the diagnosis of PMR [1, 4] . The diagnosis of CTD was made according to specific classification criteria. However, currently Antisynthetase Syndrome (AS) does not have validated criteria. Therefore, the classification is made according to Connors proposed criteria [5] .
General data contemplated smoking habit, occupation, dyspnea, cough, signs and symptoms of Connective Tissue Disease (CTD).
All patients performed general blood tests, including complete blood count, creatinine, CPK, LDH, ESR, CRP, transaminases, Antinuclear Antibodies, Extractable Nuclear Antigens (ENA) antibodies, anti-Double Stranded DNA antibody, Lupus Anticoagulant, Anti Neutrophil Cytoplasmic Antibodies. The ENA antibodies panel included: SSA/Ro 60kd, SSA/Ro 52kd, SSB/La, anti Topoisomerase I, Anti Centromere, Anti Jo1, Anti Smith, anti Ribonucleoprotein, anti Pm/Scl. The SSA/Ro are frequently combined with anti t-RNA synthetase antibodies (ATSA), that are specific for inflammatory myositis. In case of SSA/Ro positivity, elevation of CPK and/or LDH, ANA positivity with cytoplasmic or nucleolar pattern, a research for ATSA and myositis associated antibodies (different by anti Jo1) was performed [6] . These antibodies were anti Mi2, anti Ku, anti SRP, anti EJ, anti OJ, anti PL7, anti PL12.
Pulmonary Function Tests (PFTs) (SentrySuite 2.15.147 CareFusion Germany 234 GmbH Leibnizstrasse 7 D-97204 Hoechberg) were performed according to their specific guidelines [7] [8] [9] by pulmonologists who, if clinically indicated, suggested performing a High-Resolution Chest Tomography (HRCT) for diagnosis of ILD.
The ILD classification was made by radiologists expert in ILD, evaluating the prevalent pattern through the presence of GGOs, reticulations, bronchiectasis and honeycombing [10] .
Nailfold Videocapillaroscopy (NVC) (VideoCap 3.0 Reuma, DS Medica Viale Monza 133 20125 Milan, Italy) was performed and interpreted semiquantitatively by rheumatologists [11] . NVC was performed in all patients despite a referred Raynaud Phenomenon (RP).
Pulmonology and rheumatologic visits, blood analysis as reported above, PFTs, HRCT and NVC are exams performed routinely by our team in all ILD patients. In case of specific alterations, a second line of specific exams will be performed. I.e. four patients that referred sicca syndrome performed a Schirmer Test for the diagnosis of Sjögren Syndrome (SjS).
Missing data were less than 1%. The study was conducted according to the declaration of Helsinki and written informed consent from patients was obtained.
Results
In the last 16 months, fifteen out of seventeen Caucasian patients referred to our unit with an initial diagnosis of PMR showed an ILD. None of these patients had an associated GCA or RS3PE.
All patients referred to our center complaining of asthenia, shortness of breath and dry cough unresponsive to low doses of corticosteroids (prednisone 5-10mg). Three patients with a dosage of 10mg of prednisone referred a good control of the PMR symptoms, while the other patients with lower dosage of steroids showed already significant morning stiffness, aching of the scapular and limb girdles as well as a significant elevation of both ESR and CRP.
In the re-evaluation of the diagnosis, a specific autoimmune disease was discovered in five cases: three patients with Rheumatoid Arthritis (RA), one patient with SjS classified according to specific criteria [12, 13] and one patient with high titre positivity for PL7 and Mi2 classified as an AS. In other patients, the diagnosis of PMR was confirmed.
Patients had a median (I-III quartiles) age of 70 (66.5-76) years, with a slight prevalence of female gender (9 women, 6 men, ratio 1.5). Four of them were heavy smokers. Median time of the respiratory symptoms onset before the diagnosis of ILD was 24 (7.5-42) months, while the morning stiffness onset before the diagnosis of PMR had a median of 9 (6-24) months.
The majority of patients referred the onset of respiratory symptoms before or at the same time (range of three months) as the polymyalgia ones. Only 2 patients, in which morning stiffness preceded the clinical onset of ILD, were affected by RA and SjS.
Impaired PFTs were seen in ten patients, of which seven (four with PMR, three with CTD) needed oxygen support.
Regarding HRCT pattern, patients with ASS and SjS showed Nonspecific Interstitial Pneumonia (NSIP), subjects with RA presented one case of NSIP and two cases of Usual Interstitial Pneumonia (UIP) pattern. In patients with confirmed diagnosis of PMR we found 5 cases of NSIP, 3 cases of possible UIP and a single case of Organizing Pneumonia (OP) and a Combined Pulmonary Fibrosis and Emphysema syndrome (CPFE). In Fig. 1 an example of patients' HRCT is showed.
NVC resulted positive in patients with SjS (active pattern) and ASS (late pattern). However, neither of the patients referred RP. Complete patients' characteristics are reported in Table 1 .
Regarding the disease management, considering the lack of literature regarding the association of PMR and ILD, it was decided in MDT to treat PMR patients with a UIP-like pattern with anti fibrotic therapy for ILD and a prednisone 10mg/daily (slowly tapered to 2.5-5mg/daily) for the management of PMR. In fact, a low dose of steroids is generally dramatically able to control PMR [1] . The other patients with a UIP inconsistent HRCT pattern were treated with high dosage of prednisone (37.5 mg slowly tapered to a minimum of 12.5mg) and Azathioprine 150mg/daily.
Finally, a one-year follow up is available for 5 patients with a final diagnosis of ILD-PMR (from the remaining subjects, 2 were lost in follow up while for 3 patients this data is currently not available). No new clinical, NVC or serological features of autoimmunity were found. In all patients PMR symptoms appeared solved, with a stable normalization of both ESR and CRP. From the respiratory point of view, PFTs resulted stable in 2 patients (P4 and P8). Patient P1, P13 and P14 showed an impairment of PFTs (P1 reduction of 10% of both FVC and DLCO; P13 reduction of 20% of both FVC and DLCO; P14 reduction of 20% of DLCO). Anyway, the oxygen support result unnecessary for P1 and P13, while P14 needed an increase of the litres per minute of Oxygen (data not shown in the table).
Discussion
The majority of patients with an initial diagnosis of PMR referred to our center for respiratory symptoms revealed an associated ILD. Generally, clinical symptoms of ILD preceded or occurred together with PMR, while in two subjects PMR preceded lung symptoms: in these patients the final diagnosis was RA in one case and SjS in another. In general, ILD severity appeared considerable, given that seven patients needed oxygen therapy.
This data could explain the lack of evidence in literature of ILD associated to PMR. The treatment of the ILD, specially without a UIP definite pattern in HRCT, is generally based on high dosage of steroids for a long time. This therapy is usually successful for the treatment of PMR, hiding its manifestation. However, from these preliminary data, it could be reckless to suppose a direct etiologic role of PMR in causing ILD. PMR criteria present high sensitivity but low specificity, with a low capacity for distinguishing PMR from other inflammatory conditions, mainly autoimmune, infective or neoplastic diseases [14] . It is particularly difficult to distinguish a PMR from a late onset of Seronegative RA. The association of ILD and PMR symptoms should lead to the reconsideration of the diagnosis, looking for an unrecognized CTD. In our cohort, all patients systematically underwent diagnostic re-assessment and a definite rheumatic diagnosis able to explain ILD was made in five cases. In three cases, as described in literature, a diagnosis of RA was made. In other two cases, the diagnosis was guided by positivity for anti-Ro/SSA 52k, a myositis-associated antibody [14] . In the first case, the final diagnosis was SjS, while in the second case, the patient was diagnosed as having ASS, after the finding of Mi2, PL7 and PL12 positivity. PL7 and PL12 are antibodies directed against tRNA synthetase and are associated with progressive ILD and amyopathic or subclinical myositis [15] . ASS is a syndrome characterized by the classic triad myositis, inflammatory arthritis and ILD, in which RP, fever, calcinosis, cutaneous sclerosis and mechanic's hands may be associated [16] . Considering these data, the observation of positive NVC only in patients with anti Ro/SSA 52k positivity without associated RP could not be random. NVC was reported positive only in about 10% of patients with SjS [17] , but increasingly data suggest NVC as a useful diagnostic tool for myositis, even in patients with SSA and without RP [18] . Therefore, a silent myositis also in patient with SjS could be hypothesized.
On the other hand, ten patients had confirmation of diagnosis of PMR, and none of these showed a definite UIP pattern in HRCT. Usual Interstitial Pneumonia; UIP-P: possible UIP. ↑ = High Titre, ≥ at least two times above the upper limit. ↓ = Low Titre, > to the upper limit but < two times of increase. § = with ultrasound of shoulders and hips.
G. Sambataro et al. Respiratory Medicine Case Reports 26 (2019) 126-130
Although it is impossible to exclude definitively a specific diagnosis, it should be noted that UIP is the predominant ILD pattern in RA [19] . Indeed, a fascinating speculation may be that a subset of PMR patients may have also a myositis without serological or electromyographic signs of muscular involvement. The possibility of a "Silent myositis" is not remote: in fact, a definition of Clinical Amyopathic Dermatomyositis (CADM) was needed for the definition of a subset of about 20% of patients with typical dermatologic involvement, similar risk of ILD and malignancy reported for classic DM but with an absent or subclinical myositis [20] . Obviously, if for CADM cutaneous manifestations can lead to a diagnosis, a similar subtype of other forms of autoimmune myositis is actually hard to classify. Hopkinson et al. described some cases of PM manifesting with normal levels of CPK and LDH, initially confused with PMR [21] . However, the above-mentioned data about CADM suggest that subsequent increasing of CPK and LDH are not necessary to suppose an inflammatory autoimmune myositis.
Finally, all patients with confirmed diagnosis of PMR satisfied the "Interstitial Pneumonia with Autoimmune Features" (IPAF) classification criteria: despite the absence of serological findings, they had a compatible HRCT pattern and PMR symptoms are able to satisfy the clinical domain [22] . In our opinion, these patients should be classified as IPAF, treated according to their disease severity and HRCT pattern and followed prospectively in order to evaluate new clinical or serologic signs able to reach a classification for specific CTD. The increased attention to the possible association of PMR symptoms and ILD could clarify if it is actually sustained by a common pathogenic pathway.
Limitations of this study are the small number of patients and a possible selection bias, considering that our unit is the regional referral center for rare lung diseases. It seems reasonable that patients refer to a specific clinical unit based on the problem perceived as predominant.
Conclusions
In conclusion, both ILD and PMR symptoms can be associated with late onset of CTD and they can occur together. Therefore, an associated ILD should be suspected in PMR patients, particularly if asthenia is not resolved by low doses of corticosteroids. In these cases respiratory symptoms should be investigated and studied in depth, looking for an underlying CTD.
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